I
N CLINICAL PRACTICE, functional capacity (FC) tests, such as lifting, postural tolerance, and repetitive movement tests, are used to assess work-related functioning in patients with chronic nonspecific musculoskeletal pain (MSP). FC test results help clinicians to guide work-related rehabilitation and return-to-work decisions. If FC is determined to be insufficient in relation to the workload, factors responsible for a deficit must be identified. Scientists have studied a broad range of factors that may influence FC. Investigated factors include fear of movement, pain intensity, depression, sex, age, workers' compensation, previous episodes of pain, self-reported disability, and self-efficacy. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] However, to date, no framework for classifying potentially influencing factors has been applied. Thus, there is a need to organize possible influencing factors into a framework.
The International Classification of Functioning, Disability and Health (ICF) is such a framework (fig 1) . 14 The ICF provides a scientific basis and a common language for understanding functioning, and it can be used as a conceptual framework to measure relationships between ICF factors. 14 The ICF has been used to describe the interaction between ICF factors in several chronic health conditions. [15] [16] [17] [18] [19] [20] FC is classified in the Activity component of the ICF (see fig 1) . 14 The ICF also contains a Body Function and Structures component and a Participation component, both of which describe factors that can influence FC. Other factors that might hinder or facilitate FC are Personal and Environmental factors.
Experts in the field of FC evaluation (FCE) have agreed on adopting the ICF as a framework. 21 The ICF describes some 1700 factors. The overwhelming number of categories makes it difficult for clinicians to decide on a hypothesis about factors that can influence FC test results. Unanimity among scientists and clinicians on a set of factors that potentially influence FC is crucial. In future studies, this set of factors should be included to ensure comparability among studies. In patients scoring lower or higher than expected, such a set of factors limits the number of ICF factors that a clinician has to consider. FCEs are used by clinicians worldwide and may influence decisions on whether patients with chronic nonspecific MSP can work. Thus, it is of high clinical relevance that a universal set of factors on FC become available.
After the experts agreed to use the ICF as a framework for FCE, 21 the next methodological step was to include related factors into this framework, which then could be tested scientifically. Thus, the aim of this study was to identify the most pertinent biopsychosocial factors that influence FC in patients with chronic nonspecific MSP.
METHODS

Design
A Delphi study was performed from May to July 2010. The Delphi technique is a structured process whereby experts reveal and share their opinion anonymously with other experts. [22] [23] [24] During several rounds, the experts get insight into group opinions, and based on the group's answers, they might reconsider their answers until they reach consensus.
25-27
Participants
Evidence-based practice decisions are based on 3 domains: scientific research, individual clinical expertise, and individual patient characteristics. 28 With this principle in mind, we included scientists, clinicians, and patients in this study (table 1) .
"Nonspecific" MSP was defined as musculoskeletal system pain (muscles, bones, and cartilage) not attributed to recognizable, known specific pathology. Pain was defined as "chronic" if there was a minimum of 3 months since the initiation of pain. To ensure that only full-and part-time workers, not casual workers, were included in the study, we had to verify that all participating patients with chronic nonspecific MSP had worked a minimum of 20h/wk on a regular basis. We selected 3 FCE items to represent 3 aspects of FC (peak, duration, and repetition): lifting, postural tolerance, and repetitive movements (fig 2) .
Procedure
Selection of participants and recruitment. Before this study, a workgroup of scientific and clinical experts from different countries gathered in Glasgow, Scotland, at the 2008 12th World Congress on Pain to discuss the importance of agreeing on factors that influence FC. Scientists and clinicians attending this meeting were invited to participate in our study. In addition, we performed an electronic search of bibliographic literature databases (MEDLINE, CINAHL, EMBASE, and PsychINFO) to identify other scientists who met our inclusion criteria (see table 1 ). Next, the included scientists were asked to recruit clinicians and patients with chronic nonspecific MSP through snowball sampling. To determine whether a candidate met the inclusion criteria, we invited each potential participant and sent a link to a webbased questionnaire assessing their eligibility to participate. 29 All participants signed an informed consent form. We guaranteed anonymity by assigning a unique Delphi number to each participant.
This Delphi study consisted of 3 rounds (fig 3) . First round. The aim of the first round was to gather and define as many factors as possible. All 3 expert groupsscientists, clinicians, and patients-were invited to participate in this round. We used a web-based survey. 29 Participants were asked to liberally report as many factors as possible that, in their opinion, could influence FC. Because patients most likely lacked knowledge of medical terminology, we provided them with a separate lay version of this survey written in English.
In our first round analysis, an independent secretary gathered the questionnaire results and sent the anonymous responses to 2 authors (H.W. and S.E.L.) who have expert knowledge of the ICF. First, they aggregated the responses if possible. Second, they classified the responses according to ICF categories using ICF-linking rules (table 2) . [30] [31] [32] A consensus meeting took place to resolve any disagreements. If no consensus could be reached, a third assessor (M.F.R.) made the final decision.
Second round. The aim of the second round was to reduce the number of first-round factors to form a comprehensive, succinct set of factors. The list of factors and their definitions was sent to the scientists and clinicians in the second and third round. We asked them to select the factors that, in their opinion, should be included in the comprehensive set: "Select as many factors as needed and at the same time as few as possible." Participants rated each factor on a dichotomous scale (yes/no).
In our second round analysis, we removed the factors that were deemed unimportant by 60% or more of the participants in the second round.
Third round. The aim of the third round was to reach consensus. Scientists and clinicians rated the potential influence of the factors on 3 FC tests: lifting, postural tolerance, and repetitive movements. The degree of influence was quantified using a 5-point Likert scale (table 3) . This scale and its wording are based on the ICF. 14 The scale reflects the extent to which a factor potentially influences FC at the group level.
In our third round analysis, we calculated the median, mean, and interquartile range of each factor. The criterion of consensus was based on the agreement among participants and the degree of influence. To reach consensus, 2 criteria had to be reached. First, the interquartile range had to be no more than 1 point. Second, minimum influence on FC test outcome was required. We set the minimum criteria for influence at a moderate level of 25%. A factor rated below 25% indicated that it had little to no influence on FC test outcome.
14,33 The agreed-on factors then were ranked according to their means. Because the backgrounds of the scientists and clinicians may have differed, we calculated the differences between their opinions. If the opinions of scientists and clinicians differed by 1 point on the median and scored an interquartile range of 1 point, we analyzed the differences using the Mann-Whitney test. Additionally, we described the agreed-on factors that influenced all 3 FC tests. If the content of an answer was not explicitly named in the corresponding ICF category but at the same time was included in the ICF category, then the answer was linked to this ICF category, and the additional information not explicitly named by the ICF was documented. 4 If the content of an answer was more general than the corresponding ICF category, the code of the higher level was linked. 5 If the information provided by the answer was not sufficient for making a decision about the most appropriate ICF category, then this factor was linked "nd" (not definable). 6 If an answer was not covered in the ICF classification, then this item was assigned "nc" (not covered by the ICF).
Data from references 30-32. 
RESULTS
Participants
Through the electronic database search, we identified 30 scientists in addition to the 26 Glasgow group members. The authors of the present article were excluded from participation. In April 2010, we invited the scientists to participate in this study and to complete the web-based inclusion criteria questionnaire. 29 Thereafter, the scientists made great efforts to recruit other participants, resulting in a sample of 33 scientists, 21 clinicians, and 21 patients from 9 countries and 41 institutions worldwide (table 4) .
First Round
The 2 authors who analyzed the responses to the online survey differed on their classification of the following factors: depression, fear-avoidance behavior, motivation of test evaluator, support of the tester, time of day, job satisfaction, and health beliefs that load is risky. During the consensus meeting, the analyzers agreed to link these 7 factors according to the way other ICF experts linked them. 17, 18 This resulted in a total of 126 factors.
Second Round
The second round took place in June 2010. Eleven percent of participants did not respond because of personal reasons. The participants advised us to remove 2 parts: chapter 4 of the ICF Activities and Participation component, because these activities are similar to our FC tests, and the ICF Body Structures component, because anatomic body parts are not influencing factors. This reduction and combination of factors resulted in a comprehensive set of 79 factors.
Third Round
Two scientists who did not participate in the second round participated in the third round, resulting in a response rate of 93%.
Factors that have strong influence. Scientists and clinicians reached consensus on 6 factors that influence lifting with a median of severe influence of 50% to 95% (table 5). These 6 factors were all linked to the ICF Body Function component. The participants did not reach consensus on factors that strongly influenced the postural tolerance and repetitive movement tests.
Factors that have moderate influence. Consensus was reached on another 28 factors with a median of moderate influence of 25% to 49% (see table 5 ). The definitions of these factors and their ICF linking are described in appendix 1. Factors that influenced the outcome of all 3 tests-lifting, postural tolerance, and repetitive movements-are described in table 6 . For clarification, we entered the factors of severe and moderate influence into the ICF model (fig 4) .
Scientists rated the influence of age on lifting (Uϭ190.00, PϽ.05) and on repetitive movements (Uϭ169.5, PϽ.02) 1 point higher than clinicians. There were no other significant differences between the rating scores of the scientists and clinicians.
DISCUSSION
The aim of the present study was to identify a set of factors that exert the most influence on FC in patients with chronic nonspecific MSP. We used the ICF during the Delphi process as a framework to obtain consistent language and to classify the factors mentioned by the participants. Both scientists and clinicians benefited from using a tool for promoting consistent language. The participants reached consensus on a set of 37 factors that could influence FC by at least 25%. Of the 37 factors, 6 were considered to have a high level of influence (50%-95%) on lifting (see table 5 ). The factor "catastrophic thoughts and fear" was ranked as exerting the highest effect on lifting, as reflected by the highest median. However, previous studies 9, [34] [35] [36] revealed that this factor contributed only modestly to static lifting (.05ՅR 2 Ͻ.25). Moreover, conflicting evidence exists in the literature on what extent catastrophic thoughts and fear affects dynamic lifting.
5,7-10, 37 The results of this Delphi study and the conflicting evidence indicate that more research is needed on catastrophic thoughts and fear in relation to dynamic lifting.
The factor "patient adherence to 'doctor's orders'" was ranked as having the second highest effect on FC. To our knowledge, no FC research on this factor exists. Thus, further research is recommended. The factors "motivation," "chronic pain," and "avoidance behaviors" also were ranked as having a strong influence on lifting. Further research on instruments that measure motivation and avoidance behavior is recommended. "Muscle power" was ranked as having the fourth highest effect on FC. To our surprise, the relationship between muscle power and capacity tests has not been studied in patients with chronic nonspecific MSP, even though strength training is regularly advised in patients with low-capacity results. Overall, we advise clinicians to consider these 6 factors if a patient scores lower than expected on a lifting test.
With respect to factors that could affect postural tolerance and repetitive movements tests, participants reached only a moderate level of consensus on factors embodied by the fearavoidance model, such as fear, chronic pain behavior, and avoidance behavior. This suggests that these concepts influence these 2 FC tests to a lesser degree than lifting tasks. Furthermore, participants classified patient adherence and motivation as having less influence on postural tolerance and repetitive movements than on lifting tasks. We advise conducting further research on this pattern.
Motivation, chronic pain behavior, and sensation of pain were ranked as the top 3 factors to influence the outcome of all 3 capacity tests. To date, no study of which we are aware has evaluated the direct influence of motivation on FC. Chronic pain behavior is defined as any and all outputs of the individual that a reasonable observer would characterize as suggesting 
FACTORS THAT AFFECT FUNCTIONAL CAPACITY, Lakke
Arch Phys Med Rehabil Vol 93, March 2012 38, 39 One of these outputs might be submaximal physical output during testing. Some authors have described and tested observational criteria to differentiate between maximal and submaximal effort during a lifting test, [40] [41] [42] whereas others have measured chronic pain behavior with a standardized observational scale. 43, 44 To objectively judge patients' capacity scores, we advise clinicians to use observational pain behavior assessment tools.
Study Limitations
One methodological issue that might have caused sampling bias was the snowball style of participant recruitment, whereby participating scientists subsequently invited clinicians and patients. We relied on the scientists to verify inclusion criteria pertaining to the clinicians and their patients. The English language used in this study might have also caused sampling bias against recruiting participants, especially patients from the 5 non-English-speaking countries. There was a tradeoff in using multiple versus single language tests. We discussed the pros and cons of multiple language questionnaires during the preparation of this study and came to the conclusion that combining and defining translated constructs would create greater bias.
Another possible limitation might be the relatively large proportion of scientists in our study sample. We addressed this problem by analyzing the group of scientists and the group of clinicians separately, which resulted in only 1 factor, age, that scored significantly higher in the scientist group. In healthy populations, age does indeed influence lifting 45 ; however, in populations with chronic low back pain, age seems to have no influence. 2, 6, 8, 10, 37, 46 Lastly, some expert clinicians might have been inadvertently excluded if their working environment did not have an invited scientist who could have recruited them. Overall, in our view, the worldwide generalizability of this study outweighed any limitations resulting from possible sampling biases.
Another study limitation might be validity. 47 Validity of the set of factors can be measured by assessing the stability of the responses between the second and third Delphi rounds. In this study, validity was 62%, which was considered to be moderate. 48 Some factors were combined on the basis of participants' recommendations and ICF classification. For example, although the factors "evaluator gives support and relationship," "evaluator's expertise," and "attitudes of health professionals" are often considered as a single factor, "test evaluator," in our study, we considered these 3 factors separately. Choosing a different framework might have led to a different ranking order. Yet, like a previous study, 21 we used ICF-linking rules, and 2 authors independently analyzed the factors to limit analysis bias. Furthermore, changing the 60% cutoff point in the second round analysis might have changed the final results, although other studies 49, 50 were more strict in setting their cutoff points to 75% to 80% agreement.
Patient Inclusion
Patients participated only in the first round of the study. We viewed clinicians as experts in evaluating FCEs by virtue of their mastery in their clinical practice. Similarly, we viewed scientists as experts of the scientific literature by virtue of their mastery of the literature and of their professional interaction with other scientists (eg, by means of congresses). On the other hand, we viewed patients as experts in experiencing FCEs by virtue of their personal experience. Thus, we included patients in our Delphi study because, owing to their unique perspective, they might have generated new factors that were not mentioned by the other experts.
Previous studies 51, 52 have validated the Delphi results of clinicians and scientists on patient groups, resulting in 55% and 71% new factors, respectively. Contrary to these studies, we decided to invite patients to participate in the first round in order to enrich our knowledge about patients' experiences early on in the study. To our knowledge, inclusion of these 3 groups simultaneously has not been done before. A supplementary factor that was described by the patient group was "mental stress because of the care of pubertal children or other dependent family members." Assisting household members, such as in child care or parent care, was not mentioned by the other 2 expert groups and was therefore a unique contribution of the patient group. However, the clinicians and scientists eliminated this factor in the second round.
Strength of the Study
In general, the strength of Delphi studies lies in the absence of group dynamics and hierarchical structures, which are often seen in focus group meetings. 25, 47, 53, 54 We approached scientists, clinicians, and patients in the field of FCE from all over the world. Their opinion was combined in group consensus. We stress the importance of this group consensus. There is considerable research interest in the ICF activity level. The results of this study might lead to new research areas and conformity of confounders. The ICF gives clear definitions of variables. As a consequence, the results of future FCE studies might be summarized. Finally, the most important feature of this study is its high response rate of 93%, 55 which supports the validity of the set of factors influencing FC.
CONCLUSIONS
The participants reached consensus on 6 factors that exert strong influence on lifting in patients with chronic nonspecific MSP: catastrophic thoughts and fear, patient adherence to "doctor's orders," motivation, muscle power, chronic pain behavior, and avoidance behavior. The factors motivation and chronic pain behavior, in addition to the factor sensation of pain, were identified as the most important factors to influence postural tolerance and repetitive movements tests, at a moderate level. We recommend that scientists consider all these factors for further research. In addition, we recommend that clinicians consider these factors in their clinical decision-making process. 
APPENDIX 1: THIRD-ROUND FACTORS, ICF CATEGORIES, AND ADDITIONAL INFORMATION
